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Corresponding, then, to the uniform lapse rates 6° and 7° C. per kilometer, and surface temperature 280° Abs., the levels of maximum gradient are 8.134 and 8.113 kilometers, respectively; and similarly for other values of I and To.
Season of Greatest Winds.—From the above discussion it is obvious that the general wind will be swiftest whenever the temperature contrast between the air of higher and lower latitudes is greatest. But the temperature of the atmosphere in low latitudes does not change through the year nearly so much as does that of higher latitudes. Hence, the maximum horizontal temperature gradient, and therefore normally the greatest pressure gradient and strongest winds, must occur during winter.
Latitude of Greatest Winds.—The place of strongest winds clearly is that at which the horizontal pressure gradient divided by the sine of the latitude is greatest. In the northern hemisphere, according to Fig. 48, this occurs in the summer at about latitude 45°. It is obvious, however, since the pressure gradient depends in general upon the latitude rate of temperature change, that the belt of maximum winds must shift more or less from season to season—poleward with the coming of summer, equatorward with the onset of winter.
Hours of Greatest and Least Winds.—On land, but not appreciably at sea, the velocity of the surface wind has a well-defined daily period. Over level regions this velocity is least, on the average, about sun-up and greatest from 1 to 2 p.m. The change is larger on clear days than on cloudy, and also most pronounced in summer, when it reaches an average altitude of about 100 meters, and least in winter, when it rises to only about 40 meters.
The physical explanation of this diurnal variation was given long ago by Espy. During the night, when there is no thermal convection, surface friction, in the case of light to moderate winds, holds the lower air comparatively quiet, while the upper glides over the lower with but little restraint. During the day, however, and especially during clear, summer days, thermal convection and the accompanying turbulence so mixes the surface layers of the air with those next above as to bring both to a more or less common velocity, which is greater than the undisturbed or night surface velocity, and less than that of the undisturbed upper layers before their mixture with the lower. Since, however, these changes of velocity depend only on the intermingling, no matter how effected, of upper (faster) and surface (slower) currents, it is evident that when the wind is strong enough to produce abundant mechanical turbulence the added thermal convection cannot, and it does not, produce much contrast between the day and night velocity—the intermingling being already well nigh perfect.
Daily changes of wind velocity also occur on mountain tops, where the maximum is at night and the minimum by day, or just the reverse of

